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1. Statement of the Problem Studied

The research was proposed [R1] to investigate the modelling and

processing of relational and network (CODASYL) databases within one DBMS

architecture, as suggested by the ANSI/SPARC DBMS architecture. In
addition to investigating issues in database definition and translation,
the research was intended to contribute to the efforts towards a family
of DBMS standards that includes both relational and network approaches
to databases.

The research invoived both theoretical and practical aspects of
defining and transiating between relational and network databases. The
research had four main subprobiems:

1.1 Theoretical Basis
Using positional set notation as a formal tool, establish a
theoretical basis for defining and translating between relational,
network and other types of databases (i.e., can it be done?).
1.2 Conceptual Schema
Investigate the nature of a practical conceptual schema by

considering data semantics. What are the practical concepts, tools

and techniques needed to define and maintain the semantic integrity

of the conceptual schema?

1.3 Relational Approach to Databases

For more than ten years, the CODASYL data model and supporting
DBMSes have been developed by development (CODASYL) and standards
(ANSI) committees. No standard definition of the relational data
model (RDM) and supporting relational DBMSes (RDBMSes). Hence,

investigate and develop such definitions.
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1.4 Architectural Aspects
What is needed in a DBMS architecture that supports both
L relational and network databases?
2. Summary of Research Results %

This section summarizes the research results made under this ARO
research agreement. The main contribution of the research was to provide
the technical basis and direction fo the work of the Relational Database
Task Group (RTG). Dr. Brodie has chaired the RTG since it was established
in July 1979 by the ANSI/X3/SPARC-Database System Study Group. The RTG's
task (see [13,15]) was to investigate the potenital standardization of
the relational approach to databases. In October 1981, the RTG will
propose (in the form of an SD-3) that ANSI initiate a standards develop-
ment activity for the relational approach to databases. The results of
the ARO sponsored research reported here will provide the technical basis
F for the proposal.

2.1 Theoretical Basis
It was reported to ARO [R2] that positional set notation (PSN)
was both an analvtical [1] and definitional tool for various data

models. Also, PSN provided a theoretical basis for translating

between data models [2] and for DBMS architecture and standards
[2,3]. In theory, PSN (a version of set theory) cou]& be used to
define and translate between data models. This approach is now
being used by the National Bureau of Standards for the development
of a family of DBMS standards.

2.2 Conceptual Schema

It was proposed [R2] to investigate the use of an extended
i subset of the CODASYL model as a conceptual data model, e.g., to
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define relational databases. This turned out to be very complex

and unsatisfactory (see [5,6,7,8,9,13,15]).

The nature of the conceptual schema was investigated in terms
of data semantics [4]. These results were reported to ARO in [R3].
As a result of this work, the research concentrated on the two
remaining issues: the relational data model and a DBMS framework
(see [R3]).
2.3 Relational Approach to Databases

The ARO sponsored research by Drs. Brodie and Sibley directed i
the RTG work as reported in [5-10, 13-16] and to ARO in [R4, R5].
The main research result was the RDBMS Feature Catalogue [10,11].
Since the last report to ARO [R5], Drs. Brodie, Sibley, and Schmidt
with the help of the RTG have:
(i) completed extensive analyses of e]gven RDBMSes
(SYSTEM/R, MRS, MRDS/LINUS, INGRES,VPRTV, PASCAL/R, ‘
PRTV, RAPID, RAPPORT, IDM, NOMAD/NOMADZ). .
(ii) completed a survey of over 60 RDBMSes, and
(iii) directed a comparison of the analyzed RDBMSes.
It was found that the Feature Catalogue was an adequate
¥ characterization of an RDBMS.
Drs. Brodie and Schmidt are completing a definition of

the RDM based in part, on the results of the feature catalogue

research.
2.4 Architectural Aspects
Themost difficult problems concern DBMS architecture and data-

base (schema) translation. Problems with the ANSI/SPARC architecture

were fdentified and a functional DBMS framework was proposed [12].
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The functional framework emphasises the functionality of DBMS

components rather than system structure and data models. This
approach is similar to that subsequently followed in the Strawman
Architecture (proposed byt the Computer Corp. of America for the
National Bureau of Standards). The functionl and component-oriented
approaches to DBMS architecture are being used by the ANSI/SPARC
DBSSG to investigate a family of DBMS standards.

Specific issues concerning the relational approach to databases
and DBMS architectures are outlined by Sibley in [17]. In essence,
Sibley uses the results of the feature analyses to identify the
nature of a DBMS architecture that must inciude both relational and
network databases. The paper addresses the issues raised in [R2]
such as binding time differences between different data models and
their DDL's and DML's. An alternative architecture, similar to the
Strawman Architecture, is proposed and discussed. It is shown how
the architecture supported RDBMSes.

In [18] Sibley extends the results of the ARO sponsored research
to distributed databases. Methods of architecting a distributed DBMS
are presented and related to existing and potential standards efforts.
Summary

The research achieved its goals of producing results in the
area of database definition and translation. It also contributed
substantially to the relational standards effort and towards a

family of DBMS standards and DBMS architecture research.
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